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Abstract:  
Azokh Cave is a Middle Pleistocene to Holocene site located in Nagorno Karabagh (Lesser 
Caucasus). The main entrance, Azokh 1, is a large cave that has two geological sequences (lower and 
upper) with nine geo-archaeological units of which only the upper ones (Units I to V) have a 
significant archaeological record.  The faunal remains and lithic artefacts in these units indicate 
aspects of human occupation, and exploitation of, and association with animals. 
 The lithic artefacts presented here were recovered from Units V, III and II during the 2002 – 
2009 excavation seasons. The available chronological data indicates an age between 293 – 100 Ka for 
these units. The operational chain is incomplete and artefacts found in the cave are primarily end-
products dominated by flake-tools. The assemblage of Unit V is composed primarily of simple, 
unretouched flakes with a minimal presence of retouched flakes and cores. The Unit II lithic 
assemblage includes a substantial Levallois component, although with fewer cores and retouched 
flakes. There are very few flake tools in Unit III. While it is still difficult to assign the Unit V 
assemblage to a techno-typological group or complex (i.e. Acheulean, Mousterian or other local 
techno-complexes such as the Kudarian), the Unit II assemblage is clearly associated with Mode 3 or 
the Mousterian techno-complex.  
Different local and non-local raw materials were exploited in all units for the production of lithic 
artefacts, although the range of raw materials is more varied in Unit II. Local chert, flint and basalt 
were used most commonly, probably due to their easy accessibility. Limestone, jasper and sandstone, 
from local and non-local sources, are present in small quantities in Units V and II. Obsidian is the only 
raw material that possibly originates from more distant sources. Flint and chert appear to have been 
preferentially exploited for flake tool production in all units, but the toolmakers show a preference for 
better quality raw material (flint, basalt, obsidian) for retouched pieces in Units V and II, and for 
Levallois production in Unit II. 
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1. Introduction 
The Caucasus is a mountainous region that stretches between the Black Sea in the West 
and the Caspian Sea in the East. The Greater Caucasus, the main and largest mountain range, 
includes the south-western part of Russia and northern parts of Georgia and Azerbaijan. The 
Lesser Caucasus runs parallel to the Greater Caucasus and delimits the Armenian Highland. 
Located as it is in the middle of the African, Asian and European continents, the Caucasus 
region represents a geographic corridor for the expansion and migration of human and animal 
populations, although the high mountains and difficult passes of the region might have limited 
human mobility and expansion in this territory. Hominin presence in the Caucasus is attested 
by the rich paleontological, anthropological and cultural remains found throughout the Early 
to Upper Pleistocene and evidenced by Dmanisi (Georgia) dated to ~ 1.7 Myr ago (Gabunia et 
al. 2001, Adler & Toushabramishvili 2004, Meignen & Tushabramishvili 2006) and by other 
Middle and Upper Palaeolithic sites such as Tsona, Kudaro I and III in South Ossetia, 
Myshtulagty Lagat in North Ossetia, Djruchula, Bronze Cave, Sakajia, Ortvala and Ortvale 
Klde in Georgia, Mezmaiskaya, Barakaevskaya and Monasheskaya in NW Caucasus 
(Golovanova et al. 1999, Golovanova & Doronichev 2003, Adler et al. 2006, Pinhasi et al. 
2008, Golovanova et al. 2010, Pinhasi et al. 2011, Bar-Oz et al. 2012), Dashtadem-3, Hovq 1, 
Kalavan-2 in northern Armenia (Gasparyan 2010, Ghukasyan et al. 2011, Kolpakov 2009, 
Pinhasi et al. 2008, 2011), Yerevan-1 and Lusakert-1 and 2 in Hrazdan valley (Eritsian 1981, 
Ghukastan et al. 2011, Adler et al. 2012) and Angeghakot 1 in southern Armenia (Liagre et al. 
2006) (Figure 1). 
 
 
Figure 1. Map of the Caucasus showing the location of Middle to Upper Pleistocene sites and the closest 
obsidian sources to these sites. 
 
In this paper we discuss the Azokh Cave site located in the south-eastern part of the 
Lesser Caucasus in Nagorno Karabakh (39º 37.15N and 46º 59.32E) (Murray et al. in press). 
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The cave is about 850 m a.s.l., and 200m above the nearby village of Azokh. The main 
chamber - Azokh 1 - has provided evidence of repeated occupation by human groups during 
the Middle and Late Pleistocene. Today, Azokh 1 is a large cave 40m long and 11 – 11.5 m 
high, and is one of a number of southwest-facing, fossiliferous chambers which form part of a 
larger limestone karstic system (Murray et al. 2010) (Figure 2). Almost all units of Azokh 1 
Cave show evidence of human involvement (Fernández–Jalvo et al. 2010).  
 
 
Figure 2. Azokh Cave system: a) View of exterior of cave system, showing three main entrance passages (Azokh 
1, 2 and 5) leading to the inner galleries; b) Plan of Azokh Cave system showing the main entrances and internal 
galleries (Murray et al. 2010, Murray et al. in press). 
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1.1. Historical background 
Azokh cave was discovered by M.M. Guseinov in the late 1950s (Guseinov 1985). 
Excavations, by a combined Azerbaijan-Russian team under Guseinov’s direction, were 
concentrated mainly in the largest entrance of the cave currently known as Azokh 1, and 
continued for more than 20 years. A volume of about 3400m
3 
of sediment was removed 
leaving 970 m
3
 of in-situ sediment in the back of the cave (Fernández-Jalvo et al. 2010, 
Lioubine 2002). Ten stratigraphic horizons were initially defined by Guseinov (Guseinov 
1985, Lioubine 2002, Murray et al. 2010). Their excavation produced large samples of lithic 
artefacts and animal bones, which are currently kept in the Natural History Museum of Baku. 
A fragment of hominin mandible was discovered in 1968 from Layer V in the middle of the 
sedimentary sequence. Age estimates for this specimen vary from 250,000 ka (Guseinov, 
1973 cited in Kasimova, 2001, p. 44) to 350,000 - 400,000 ka (Guseinov 1985, cited in 
Kasimova 2001, p. 44, Hadjiev 1974). The Azokh mandible was named “Palaeoanthropus 
azykhensis” by Kasimova (1986, 2001) who found that this specimen shows a mosaic of 
archaic and derived features. Kasimova’s research suggests that the Azokh mandible is most 
similar to the Erhingsdorf (adult) specimen, which might now be considered to be early 
Neanderthal. A recent study by King et al. (in press) also found that the Azokh specimen 
displays a combination of primitive and derived characters, suggesting that in this regard the 
Azokh mandibular fragment is similar to older European Pleistocene specimens such as those 
from Mauer (Germany), Arago (France) and Atapuerca-SH (Spain). King et al. (in press) 
tentatively assign the Azokh specimen to Homo heidelbergensis. The excavations were 
interrupted by the Nagorno Karabagh conflict in 1988, but an armistice proposed in 1994 has 
held to this day. 
Current excavations, which began in 2002 through the collaboration of an international, 
multidisciplinary research team, have focused primarily on the undisturbed, complete 
sequence of deposits in the upper levels (Units I - V). The systematic recovery and detailed 
recording of material, and application of new methodologies of the current excavations 
provide invaluable information on site formation, human behaviour and evolution. 
 
1.2. Site geology and stratigraphy  
Azokh Cave is a large karstic system situated in the Ishkhanaget river valley. Its host 
bedrock is a thickly bedded Mesozoic limestone which is considered by Lioubine to be the 
part of the Jurassic calcareous massif (Murray et al. 2010). The cave has several chambers, 
the largest of which is Azokh 1; two others, Azokh 2 and Azokh 5 (Figure 2), were 
discovered during recent detailed survey and mapping work. Current geological work has 
focused on exploring the cave system and identifying Guseinov’s stratigraphy in Azokh 1. 
Nine stratigraphic units have been determined (Figure 3) which can be divided between two 
sequences that are no longer physically connected: a lower, older, non-archaeological 
sequence (Units IX - VI) (Figure 3a), and upper archaeological sequence (Units V –I) (Figure 
3c) (Murray et al. 2010, Murray et al. in press) dated between 293 Kyr – 100 Kyr (Fernández-
Jalvo etal. in press). Present excavations have focused on undisturbed levels of the upper 
sequence. 
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Figure 3. Stratigraphy of Azokh 1: a) Cross section through the entrance passage (facing NW) showing the 
extent of the cave sediments remaining in the chamber. These are physically separated and are labelled Sediment 
Sequences 1 and 2. Sequence 2 (inside the rectangle) includes Units I to V. b) Cross section (orthogonal to the 
section shown in (a)) of Azokh 1 showing the keyhole shape of the passage; c) Stratigraphy of Sediment 
Sequence 2 with dating results for selected horizons (adapted from Murray et al. 2010, Murray et al. in press). 
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1.3. Non-lithic archaeological finds 
In addition to the lithic assemblages discussed in this paper, Azokh Cave has yielded a 
large and diverse fauna. Ursus spelaeus and a great range of bats are the most abundant 
macro- and micro – mammals (Fernández – Jalvo et al. 2010, van der Made in press, Sevilla 
in press). A variety of cervids and bovids (Cervus elaphus, Dama, Capra aegagrus) as well as 
tortoise, lagomorphs, rodents, reptiles, and amphibians are present in all excavated units 
(Fernández – Jalvo et al. 2010, van der Made in press). Large felids (Panthera pardus), 
canids (Canis lupus, Vulpes vulpes), and bison are present in Unit II. Unit V is characterised 
by the presence of rhino (Stephanorhinus), badger, wolf, jackal, hyena (Crocuta crocuta), 
Megaloceros, and roe deer. Wild pigs (Sus scrofa) have been identified in different units 
(Fernández-Jalvo et al. ibid, van der Made in press). Faunal remains recovered from Unit III 
and from the upper part of Unit V consist mainly of low meat and low marrow-bearing 
elements, including fibulae, hand and foot bones. Many bones are complete and some show 
cut-marks (Fernández – Jalvo et al. ibid, Marín Monfort et al. in press). Unit II, contains 
large, marrow-rich limb bones of bear. Some of these bones show signs of human activity (i.e. 
carcass selection, skin removal and butchery), although the presence of large unbroken bones 
is also evident (Marín Monfort et al. in press). Preliminary analysis suggests that there is no 
major spatial separation between bear bones, stone artefacts and other archaeological and 
palaeontological finds in this unit. In contrast, the small number of remains in Unit V makes it 
difficult to assess the relationship between bear and herbivore bones and lithic artefacts.  
No hearths or other constructed features were identified during the excavations, although 
many dispersed charcoals are present in all units (Allué in press) and a few artefacts show 
traces of burning. Phytolith and pollen analyses are currently in progress. 
 
2. Materials and methods 
The lithic artefacts described here are from the 2002 to 2009 excavations recovered from 
Units V, III and II of the upper sedimentary sequence of Azokh 1 Cave (Asryan et al. in 
press). The study sample consists of 387 artefacts: cores, retouched and unretouched flakes, 
flake fragments and fragments, some of which may be considered as debris. The major part of 
the combined assemblage (315 pieces) is from the upper layer (Unit II), retrieved during open 
area excavations in 2003, 2005, 2006, 2007, 2008 and 2009, and from an area of 40m
2
; a 
further 68 pieces come from the lower Unit V, recovered from open area excavations of 25m
2
 
in 2002, 2003, and 2005, and 40m
2
 in 2009. This relatively low concentration of artefacts is 
due to the location of the current excavation at the back of the cave, about 40-50 m from the 
entrance, where there is almost no penetration of natural light. Four pieces were recovered 
from an initial test-trench exploration of Unit III. Although a morpho-technical analysis of the 
lithics from Unit III was undertaken, the results and interpretation are not included in the final 
discussion of this study because there were so few pieces. As the sediment of Unit I was 
extensively disturbed by recent and ancient animal burrows, the seven pieces recovered from 
this unit have also been excluded from the present discussion too. 
The Logical Analytical System (LAS) (Carbonell et al. 1992, Carbonell & Rodríguez 
1994, Rodríguez 2004) and aspects established by Anglo-Saxon (Clark 2001) and French 
schools form the theoretical and methodological framework of lithic analysis, used in this 
study. While LAS serves mainly as a methodological guide for morpho-technical analysis, 
Clark’s work is used to clarify definitions of structural categories and for terminology. 
Bordes’ and Laplace’s criteria aid in establishing different types of retouched pieces (Bordes 
1961, Laplace 1972). In addition, methodological approaches developed by other authors 
have been used to analyse Levallois pieces (Baena et al. 2003; Boëda 1994, 2005, van Peer 
1992, 1995, Mourre 2003, Terrades 2003, Vaquero & Carbonell, 2003). 
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Prior to analysis each artefact was individually cleaned using 2% “Derquim”® bath 
(neutral phosphate-free detergent) and subjected to ultrasound cleaning for 10 to 20 minutes. 
A general, macroscopic analysis of raw material was also undertaken for which a data sheet 
was created. It includes such variables as raw material colour, texture, patination, raw material 
structure, impurities and fossils, cortex structure and type, raw material rolling, and type of 
outcrop. Some specific aspects (i.e. presence of fossils, impurities) were analysed using a 
reflected light optical microscope (Olympus BH-2). 
 
3. Results 
3.1. Raw materials  
A diversity of raw materials is evident in the combined assemblages, although chert, flint 
and basalt are the most commonly exploited (60.2%, 18.3% and 13% respectively).   Pieces in 
obsidian form 3.4% of the sample. Limestone, jasper, sandstone and agate are also present in 
small quantities in both units (Table 1).  
 
Table 1. Raw materials present in Units V, III and II (percentages not given for Unit III due to the small number 
of pieces recovered) 
Raw 
material 
Unit V No. 
present 
Unit V % of 
total 
Unit III No. 
present 
Unit II No. 
present 
Unit II % of 
total 
Chert 40 58.8 3 190 60.3 
Flint 6 8.8 -- 65 20.6 
Basalt 17 25 -- 36 11.4 
Obsidian 3 4.4 1 9 2.9 
Limestone 1 1.5 -- 5 1.6 
Jasper -- -- -- 5 1.6 
Sandstone -- -- -- 4 1.3 
Agate 1 1.5 -- 1 0.3 
Total 68 100 4 315 100 
 
The chert used at Azokh, which originates from the karstic system of the cave itself, is 
mainly grey, and of poor quality with impurities. Six different types of flint have been 
identified according to colour and are mainly fine-grained, opaque, and have inclusions such 
as microfossils and lithoclasts. Macroscopically, basalt appears less varied than flint; 
generally the basalt is dense, fine textured and opaque. The obsidian used by the Azokh Cave 
toolmakers is mainly black, shiny and translucent, but grey and greenish pieces are also 
found. All raw materials used in Azokh 1 show conchoidal fracture, although basalt tends to 
show a slightly irregular fracture. Cortex, present on a few pieces, is calcareous, siliceous and 
fluvial with no signs or different degrees of rolling which suggests that raw material capture 
was from primary as well as secondary deposits. Most lithic artefacts on volcanic materials 
(basalt) show evidence of chemical weathering, which may be related to the highly acidic bat 
guano present in the soil, especially in Unit II. Study of the effects of bat guano on different 
raw materials is currently ongoing.  
 
3.2. Unit V lithic assemblage 
The small lithic assemblage (68 pieces) recovered from Unit V consists mainly of flake 
fragments (51.5%), some retouched flakes (10.3%) and simple flakes (16.2%), a few cores 
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(4.4%) and non-diagnostic fragments (17.6%). The assemblage is mainly of chert (58.8%) and 
basalt (22.1%) (Table 2). 
 
Table 2. Lithic assemblages of Unit V and Unit II 
 Unit V assemblage Unit II assemblage 
Category No. present % No. present % 
Manuport -- -- 3 0.9 
Core 3 4.4 8 2.5 
Unretouched flake 11 16.2 51 16.2 
Retouched flake 7 10.3 11 3.5 
Broken flake (with platform and bulb) 8 11.8 57 18.1 
Flake fragment (having distal or lateral 
segments but no platform or bulb) 
27 39.7 126 40 
Fragment 12 17.6 59 18.7 
Total 68 100 315 100 
 
Three cores of basalt, chert and flint, form a small component of the assemblage. They 
show no systematic pattern of exploitation and have a modal length between 5 and 7 cm 
(Table 3).  Natural striking platforms are used for unifacial and bifacial removals but no facial 
hierarchy is evident. Two cores (basalt and flint) are at a medium stage of exploitation and 
one (chert) is at a final stage. Given the few cores, it is difficult to reconstruct knapping 
methods, but there is no evidence for the use of the Levallois method.   
 
Table 3. Maximum, minimum and average dimensions of cores and flakes in Unit V and Unit II assemblages. 
 
Unit V 
 
Unit II 
 
Dimensions 
Cores 
(n = 3) 
Whole flakes 
(n = 18) 
Cores 
(n = 8) 
Whole flakes 
(n = 62) 
Length (mm)  
   max 75 102 65 90 
min 48 31 44 18 
average 62 52.87 50.25 49.71 
Width (mm) 
    max 65 85 56 63 
min 30 12 33 9 
average 50 39.5 45.5 32.08 
Thickness (mm)  
   max 45 28 30 24 
min 21 4 13 1 
average 31 13 22.37 7.81 
 
Unretouched and retouched flakes form 26.5% of the assemblage from Unit V. They are 
mainly non-cortical (71.2%), and average between 4-10 cm in length (Table 3 and Figure 4).  
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Figure 4. Unit V unretouched flakes: a) (Az1’03 un V, D42 – 14), c) (Az1’03 un V, G42 – 2), and d) (Az1’09 un 
V, H41 – 27) basalt; and b) (Az1’03 un V, F41 – 11) flint (drawings by J. Vilalta). 
 
Most flakes have non-cortical and unifaceted striking platforms. While morphologies 
may vary, trapezoidal and triangular forms are the most common. Dorsal faces generally have 
two to three removals that tend to be unidirectional or bidirectional, and, in a few cases, 
radial. Seven pieces, four flint, two basalt and one obsidian, are modified by retouch that is 
mainly direct, partial and marginal along one or two edges at a simple and semi-abrupt angle. 
The obsidian and basalt pieces have intensive, continuous retouch. Typologically, retouched 
tools are mainly simple side-scrapers and a point (Figure 5).  
 
 
Figure 5. Unit V retouched flakes: a) (Az1’03 un V, F42 – 3) obsidian side-scraper, b) (Az1’02 un V, G39 – 1) 
basalt side-scraper, c) (Az1’09 un V, F40 – 2) and e) (Az1’09 un V, H41 – 10) flint side-scrapers; and d) 
(Az1’09 un V, I42 – 42) flint point (drawings by J. Vilalta). 
 
42 L. Asryan et al. 
 
Journal of Lithic Studies (2014) vol.1, nr. 1, p. 33-54 doi:10.2218/jls.v1i1.775 
Fragments vary in size (1-4 cm), but none show clear evidence (butt, bulb, dorsal and 
ventral faces) of knapping debris. A refit of three cortical, basalt flakes was found in this unit, 
the largest of which measures 5 cm, is totally cortical on its dorsal face, and has lateral and 
proximal fractures. The other two pieces are smaller (2-3 cm), with partial cortex and multiple 
fractures.  
 
3.3. Unit III lithic assemblage 
The assemblage of Unit III consists of three chert flake fragments, and a broken obsidian 
flake. All pieces have dorsal removals. One piece is modified by an inverse, profound retouch 
on its left lateral. The obsidian fragment is the only piece which retains a striking platform 
(unifaceted). Lateral fractures on two pieces indicate post-depositional surface modifications. 
 
3.4. Unit II lithic assemblage 
The Unit II lithic assemblage totals 315 pieces recovered from an area of 40 m
2
. It is 
primarily on siliceous raw materials (chert and flint), although there is a large range of raw 
materials in this Unit (Table 1). The assemblage is characterised by a high presence of flake 
fragments (58.1%), unretouched (16.2%) and retouched (3.5%) flakes, a small number of 
cores (2.5%), some knapping debris (1.3%), non-diagnostic fragments (17.5%), and three 
manuports (0.9%) (Table 2). Levallois technology is well represented forming 27.6% of the 
assemblage (Table 4). 
 
Table 4. Levallois component of Unit II for each technological category. 
Category No. present 
% of Levallois pieces in 
each category 
Levallois core 5 62.5 
Levallois flake 
(whole and broken flakes and flake fragments) 
75 32.1 
Retouched Levallois flakes 7 63.6 
Total Levallois 87 27.6 
 
Manuports are of basalt and vary in size between 3 and 5 cm.  Because of their rounded 
and polished condition we suggest that these pieces may have been transported from the 
nearby Ishkhanaget river. Their small size and the absence of percussion marks rule out their 
use as hammer-stones, although they could have been used for retouching or reshaping.  
The eight cores (two chert, three flint, three basalt) in Unit II are primarily predetermined 
and at final stage of exploitation. They range in length from 4.5-6.5 cm (Table 3). Five are 
Levallois and three are simple. Most are bifacial with clear facial hierarchy. Levallois cores 
tend to have opposing bipolar extractions but one has unipolar longitudinal extractions. 
Centripetal working is also evident. Two Levallois cores have preferential removals (Figure 
6). Most simple cores indicate either unipolar longitudinal or bipolar orthogonal removals, 
and show no evidence of prior preparation of extractions. The lack of refits prevents us from 
reconstructing these reduction sequences more precisely.  
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Figure 6.  Unit II cores: a) (Az1’05 un II, G47 – 3) and b) (Az1’06 un II, F48 – 139) flint Levallois cores; 
c) (Az1’03 un II, D46 – 15) basalt Levallois core; and d) (Az1’05 un II, E48 – 4) flint non-Levallois core 
(drawings by J. Vilalta). 
 
Flake size varies between 2 and 7 cm (Table 3). Levallois flakes form 32.9% of the flake 
assemblage. There is clear evidence for the use of good quality raw materials (flint, basalt, 
obsidian, jasper and sandstone) for Levallois artefacts and retouched pieces. Although flake 
morphologies vary, they are mainly trapezoidal and triangular. Platform preparation is evident 
with a dominance of multifaceted and bifaceted types (75.4%). Flakes show radial, 
bidirectional and, at times, also unidirectional dorsal removals (Figure 7). 
Retouch, present on 3.4% of flakes, is usually direct, marginal to profound and 
continuous along one edge at an abrupt or semi-abrupt angle. The only examples with 
intensive and stepped retouch are two obsidian pieces. Typologically, simple side-scrapers 
dominate, although two end-scrapers are also present (Figure 8). It is important to emphasise 
the high presence of pseudo-retouched pieces (i.e. removals caused by post-depositional 
processes that mimic deliberate retouch) in this assemblage. 
Although a few Unit II fragments (N = 4) are knapping debris, most fragments are 
shapeless and without clear indication of being knapping waste.  
 
4. Discussion 
The stratigraphic sequence at Azokh Cave presents one of the most complete and 
possibly one of the oldest sequences in Nagorno Karabagh. Furthermore, it provides a 
perspective on human technical capability and behaviour in the Lesser Caucasus during the 
Middle Pleistocene. This study has focused on the lithic assemblages of two Units (V and II) 
which are different chronologically, technologically and culturally.  Although it is not 
possible to compare these particular assemblages with each other, we can, nevertheless, 
emphasise the homogeneity of raw materials, scarcity of knapping debris and cores, and 
dominance of flakes in both units. However, we can attempt comparisons with materials 
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retrieved from earlier excavations at Azokh Cave, and consider their position in micro and 
macro regional contexts.  
 
 
Figure 7. Unit II flakes: a) (Az1’08 un II, C50 – 9), c) (Az1’08 un II, H50 – 2) and d) (Az1’06 un II, G47 – 15) 
flint Levallois flakes; b) (Az1’05 un II, E48 – 17) sandstone Levallois flake; and e) (Az1’08 un II, C46 – 41) 
basalt Levallois flake (drawings by J. Vilalta). 
 
 
Figure 8. Unit II retouched flakes: a) (Az1’08 un II, D46 – 27) and b) (Az1’03 un II, D46 – 141) obsidian double 
side-scrapers; c) (Az1’09 un II, E47 – 14) flint side-scraper; and d) (Az1’07 un II, D51 – 49) flint end-scraper 
(drawings by J. Vilalta). 
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4.1. Raw material economy  
Raw material procurement is generally considered to be an important part of early 
hominin subsistence strategies (Binford 1979, Féblot-Augustins 1999, Geneste 1985, Rensink 
1991, Roebroeks and Tuffreau 1999). As procurement strategies can be on a regional or 
macroregional scale (Roebroeks and Tuffreau 1999), they indicate early hominin mobility. 
Correlation of behavioural and technological perspectives (Geneste 1985) may indicate not 
only the distances and quantities of raw materials transported but also technological stages 
(i.e. nodules, blocks, exploited cores, flakes) at the time these materials were introduced onto 
the site. For the Azokh assemblages, this could be the final stage of exploitation. 
The lithic assemblages from both units are made on a range of raw materials, although 
more varied in Unit II. Chert, flint and basalt were most commonly exploited in both units 
due, probably, to the easy accessibility of these raw materials. While flint and chert appear to 
have been preferentially exploited for flake tool production in both units, toolmakers show a 
preference for the “best” raw material (flint, basalt, obsidian, sandstone) for retouched pieces 
in Units V and II, and for Levallois production in Unit II.  
Currently, the lack of regional geological maps prevents determination of the original 
sources of most raw materials. However, raw material sources may differ according to 
whether they are sedimentary, metamorphic or volcanic. Chert, flint and some of the volcanic 
rocks, such as basalt, seem to come from local sources, i.e. the cave area, Azokh village, and 
the Ishkhanaget river valley located 2-3 km from the cave. Jasper, sandstone, some types of 
flint and agate outcrops may be more distant and possibly available as secondary deposits in 
the Ishkhanaget river. The round, smooth texture of cortex on some artefacts supports this 
hypothesis. 
The only raw material originating from further away is obsidian. There is one known 
source of obsidian in Nagorno Karabakh located in Mt. Kelbadjar and Kechaldag/Merkasar in 
the Shahumyan region (Blackman et al. 1998). However, numerous obsidian sources are 
known in Armenia (Figure 1) and have been classed into three groups by Barge and 
Chatainger 2003: 1) the Arteni, Gutanasar and Atis volcanic complex located in northern 
Armenia; 2) the Tsakhkuniats (Damlik, Kamakar) and Ashots ranges in northern Armenia; 3) 
the Gegham mountains (Geghasar, Spitakasar) and the Syunik range (Sevakar, Satanakar) in 
southern Armenia. The obsidian at Azokh may originate from the Syunik in the Zangezur 
mountain range and Mt. Kelbadjar and Kechaldagh/Merkasar in Nagorno Karabagh. Both 
sources are situated more than 80 km from Azokh, and are potentially the closest known 
sources of obsidian to Azokh.  
 
4.2. Micro and macro regional contexts 
In an attempt to understand more fully the micro and macro contexts of the Azokh 
assemblages from recent excavations, the following discussion will consider each unit 
separately. 
 
4.2.1. Unit V  
Unit V forms the earliest phase of occupation studied in the current excavations at Azokh 
cave. The artefacts include a relatively high presence of flakes, a low percentage of cores and 
retouched pieces, but no manuports or large tools (bifaces, choppers, chopping-tools). 
Fragments are undiagnostic and cannot be considered as knapping waste. The few cores and 
the only refit of three pieces may be indicative of very limited on-site activities. However, 
there is no complete operational chain evident in this unit, and no variety in technological (i.e. 
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presence of a technical mode or particular knapping tendencies) and economic behaviour (i.e. 
raw material selectivity, re-use of tools (cores, flakes etc.).  
We consulted published information on the lithic assemblages recovered from earlier 
excavations (Djafarov 1983, Doronichev 2008, Guseinov 1985, Lioubin 2002) in order to 
allow comparison with the assemblages discussed here. During these excavations, 289 pieces 
were recovered from Unit V (termed layer V) from an area ~ 200 m
2
. In contrast, the current 
excavations concentrated on deposits remaining (~ 40 m
2
) at the back of the cave from which 
68 pieces were recovered. Similar to our results, the previous assemblage is characterised by a 
dominance of flakes, paucity of cores and dominance of side-scrapers among retouched 
pieces. A major difference between both assemblages is the presence (6.6%) of macro-tools 
(bifaces, choppers, and chopping tools) in the assemblage from the earlier excavations and 
their absence in the assemblage discussed here. However, the current Unit V is quite thick (c. 
4.5 m) and excavations are ongoing.  
In the Caucasian context, the small assemblage in Unit V makes it difficult to establish 
any real comparisons with other sites in this region. However, based on particular techno-
typological characteristics and on dating results, we present some parallels. With a 
chronological age of ~300 kyr, the Unit V assemblage might be considered as Acheulean. 
Doronichev (2001, 2008) and colleagues (Doronichev et al. 2004, 2007) suggest a late 
appearance of the Acheulean techno-complex in the Caucasus in comparison to Western Asia, 
giving an age no older than 350 kyr for the earliest Acheulean industries in the Southern 
Caucasus. Furthermore, they highlight the limited distribution of the Acheulean techno-
complex in the Lesser Caucasus and Central Southern Caucasus. In the Southern Caucasus 
two Acheulean variants have been identified on technological and typological grounds. The 
first, termed Kudarian (from Acheulean assemblages at the cave sites of Kudaro I and III, and 
Tsona) (Figure 1), is characterised by the use of siliceous rocks, rare Acheulean bifaces and 
absence of Levallois technology. The second variant is characterised by the use of volcanic 
rocks, presence of numerous Acheulean bifaces, laminar and Levallois debitage (Doronichev 
2004, 2008). A study of the stone tool assemblage of Azokh Cave Layer V recovered during 
the Azerbaijani-Russian excavations, led Doronichev and colleagues (Doronichev 2001, 2008, 
Doronichev et al. 2004, 2007) to place it within the Kudarian Upper Acheulean variant based 
on the presence of such characteristics as: knapping technique with parallel flaking from 
roughly prepared platforms, prevalence of small flake-tools, macro-tools with backed bifaces 
made on flat pebbles by partial bifacial knapping (known also from Kudaro I), and Acheulean 
bifaces characterised by the diagnostic Kudarian variant, i.e. a combination of massive 
amygdaloid or lanceolate bifaces and flat subcordiform bifaces on flakes (Doronichev 2008). 
The presence of small flake-tools in the Unit V assemblage discussed in this paper is the only 
characteristic that potentially can be considered as similar to the Kudarian of the previous 
assemblage. Although the current Unit V assemblage may share similarities with assemblage 
I of Teugal’naya Cave (Doronichev 2008, Doronichev et al. 2007) or the Lower Palaeolithic 
assemblage of Kudaro I (Doronichev 2008), its small size and general techno-typological 
characteristics prevent its allocation to any of those variants or to the Acheulean techno-
complex in general. However, it has no chronological or techno-typological parallels with the 
Mousterian techno-complex.  
When trying to draw parallels with the lithic assemblages of the same age in Europe, it is 
worth considering the presence of “core and flake tool” or Tayacian industries in central and 
south-central Europe and also the “small tool industries” in central Europe (e.g. 
Bilzingsleben, Schöningen Vértesszölös (Kuhn & Stiner 2010). Characteristics of these 
assemblages, such as a chronology between 300 and 500 Kyr BP, presence of non-Levallois 
industries with flake-tools, steeply retouched flake tools with irregular edges (Kuhn & Stiner, 
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ibid, Moncel 2003), may have parallels with the Unit V material, but because of the small 
number of pieces this hypothesis cannot be confirmed as yet.  
 
4.2.2. Unit II  
The morpho-technical analysis of the Unit II stone tools shows a clear dominance of 
flakes, with a few cores, retouched pieces, manuports and fragments. Levallois debitage is 
well represented.  The limited numbers of cores, fragments and primary flakes indicate that 
knapping activities took place outside the excavated zone, possibly in better-lit areas close to 
the cave entrance (the sediments of which were totally emptied during the previous 
excavations), outside the cave, or close to the raw material sources. Therefore, it seems likely 
that most of the lithic artefacts were introduced to the site as end-products. 
The Mousterian assemblage from the earlier excavations (Djafarov 1999, Guseinov 1985, 
Lioubin 2002) was much larger (3039 pieces) than our Unit II assemblage, but the excavation 
was also much larger. Similarities between both groups include the preferential use of local 
raw materials, good representation of a Levallois component, dominance of flakes, and few 
cores. In contrast to our results, knapping debris is well represented (73% of fragments).  One 
important difference to be noted between both assemblages is the presence of a discoid 
component in the previous assemblage and its absence in the current one. A further difference 
is the importance of scrapers, notches and denticulates in the earlier assemblage (Djafarov 
1999, Lioubine 2002) and their paucity in the studied assemblage (11 retouched pieces, 
typologically mainly side-scrapers). However, a very high incidence of pseudo-retouch (i.e. 
pseudo-notches and pseudo-denticulates) has been noted in the present assemblage which 
might be related to trampling. Dated between 100 – 184 Kyr, the Unit II assemblage techno-
typologically clearly corresponds to the Mousterian techno-complex. Golovanova and 
Doronichev (2003) recognised three Middle Palaeolithic cultural areas in the Caucasus: 1) 
North Caucasian Micoquian in the North-western Caucasus; 2) Khostinian in the South-
central Great Caucasus; and 3) Zagros Mousterian in the southernmost part of the Caucasus. 
Il’skaya 1, Il’skaya 2, and Barankha open-air sites, Monasheskaya, Barakaevskaya, 
Mezmaiskaya cave sites, and Gubs rock-shelter are recognised Middle Palaeolithic sites with 
Micoquian industries in the North-Western Caucasus. The main characteristics linking these 
sites and distinguishing them from other Mousterian sites in the Caucasus are the following: 
presence of bifacial tools (which include small broad triangular handaxes), laurel leaf-like 
projectile points, various bifacial and partly bifacial convergent tools, and bifacial side-
scrapers or knives. The Kosta or Khostinian group was first recognised by Liubin (1977) as 
denticulate Mousterian of Levallois facies in six cave-sites (Ashtirskaya, Malaya 
Vorontsovskaya, Navalishenskaya, Antsinskaya, Khostinskaya I and Khostinskaya II) close to 
Sochi. Three tool groups are differentiated in these sites: 1) denticulates/notches, most of 
which have irregular retouch apparently resulting from utilisation and trampling; 2) side-
scrapers, the most characteristic being déjeté and convergent, accompanied by rare retouched 
points; and 3) end-scrapers (Golovanova and Doronichev 2003).  The third, the Zagros-
Mousterian cultural area in the southernmost part of the Caucasus, comprises two technical 
groups (Golovanova and Doronichev ibid.): a) Taglar type industry, known from Mousterian 
layers of Taglar Cave (Nagono Karabakh) characterised by simple or double side-scrapers 
with bidirectional and, less commonly, centripetal, truncated-faceted dorsal faces, called 
“side-scrapers with thinned body” or “Taglar-type” (Djafarov 1983, p. 53); and b) Yerevan 
type industry first recognised by Eritsian (1981) as the earliest Mousterian in Armenia, based 
on his excavations in Yerevan 1 cave. The industry is characterised by moderate values of 
Levallois flakes, flakes with faceted platforms, low blade indices, and side-scrapers and 
retouched points, which dominate the tool types. A specific feature of the industry is the wide 
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use of various methods of thinning for tool production, including the truncated-faceted 
technique. Diagnostic tool types, related to the truncated-faceted technique, are retouched 
triangular points with truncated-faceted bases (“Yerevan-type” points), and side-scrapers with 
two or three truncated-faceted sides (“side-scraper with thinned body”) (Eritsian 1981). 
Similarities to the Mousterian layers of Taglar and Yerevan are also present in the CI 
assemblage of Lusakert I cave (Armenia) (Golovanova and Doronichev 2003). Taking into 
account the characteristics of all three cultural areas in the Caucasus defined by these authors, 
we think that our Unit II assemblage shares similarities (i.e. good presence of Levallois 
flakes, flakes with faceted platforms, low blade indices, dominance of side-scrapers within 
retouched pieces) with the Zagros-Mousterian group, although none of the diagnostic tools 
(“Taglar type” scrapers or “Yerevan type” points) have been found so far in the current 
assemblage of this unit. The new data from Hovq 1 cave (Pinhasi et al. 2008, 2011) in 
Northern Armenia, indicates similarities with our Unit II in age (especially Hovq 1 unit 8 
dated to 104 ± 9.8 BP (Pinhasi et al. 2011) and techno-typological characteristics (i.e. 
presence of Levallois technology - also in unit 8). Pinhasi et al. (ibid) suggest the Hovq unit 8 
assemblage is similar to assemblages in Kudaro I and III, Djruchula Cave in Georgia, and 
Tsona in South Ossetia (Figure 1) that typologically form the Kudaro-Dhruchula group. This 
technological group is characterised by a presence of elongated Levallois points, blades and 
scarcity of cores, debitage and other tool types (Adler & Tushabramishvili 2005, Meignen & 
Tushbramishvili 2006, Pinhasi et al. 2011). It is clear that, at present, the Unit II lithics 
recovered from recent excavations at Azokh cannot be placed confidently within a particular 
techno-typological context in the Caucasus. It is hoped that ongoing excavation of the Unit 
will enlarge the lithic database and help clarify the situation.      
 
5. Conclusions 
Azokh is a Middle to Late Pleistocene cave site that provides evidence of early human 
settlement in the Caucasus. Renewed excavations of the site have yielded two techno-
typologically different lithic assemblages which on a regional scale can be an important 
source of information about early hominin occupation in this territory and can shed light on 
the technical, socio-economic and cultural behaviour of Azokh Cave inhabitants. In particular 
this study shows that:  
The lithic assemblages of both Unit V and Unit II are made from a range of raw 
materials, although more varied in Unit II. Chert, flint and basalt were most commonly 
exploited in both units due, probably, to the easy accessibility of these raw materials. While 
flint and chert appear to have been preferentially exploited for flake tool production in both 
units, toolmakers show a preference for the “best” raw material (flint, basalt, obsidian, 
sandstone) for retouched pieces in Units V and II, and for Levallois production in Unit II. 
Chert, flint and some of the volcanic rocks, such as basalt, seem to come from local 
sources, i.e. the cave area, Azokh village, and the Ishkhanaget river valley located 2-3 km 
from the cave. Jasper, some types of flint, sandstone and agate outcrops may be more distant 
and possibly available as secondary deposits in the Ishkhanaget River.  
Exploitation of non-local material is evident in the presence of obsidian, the nearest 
known source being more than 80 km distant from Azokh today. Such a distance may indicate 
the size of territories exploited by Azokh hominins, scale of mobility, techno-economic 
behaviour, the manner in which raw material is transported and introduced into the site, its 
exploitation, use and discard. 
Unit V forms the earliest phase of occupation studied in the current excavations at Azokh 
cave. Artefacts include a relatively high presence of flakes, a low percentage of cores and 
retouched pieces, but no manuports or large tools (bifaces, choppers, chopping-tools). 
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Fragments are undiagnostic and cannot be considered as knapping waste. There is no 
complete operational chain evident in this unit, and no variety in technological (i.e. presence 
of a technical mode or particular knapping tendencies) and economic behaviour (i.e. raw 
material selectivity, re-use of tools (cores, flakes etc.). 
The morpho-technical analysis of the Unit II stone tools shows a clear dominance of 
flakes, with a few cores, retouched pieces, manuports and fragments. Levallois debitage is 
well represented.  The limited numbers of cores, fragments and primary flakes indicates that 
knapping activities took place outside the excavated zone, possibly in better-lit areas close to 
the cave entrance (the sediments of which were totally emptied during the previous 
excavations), outside the cave, or close to the raw material sources. Therefore, it seems likely 
that most of the lithic artefacts were introduced to the site as end-products.  
While the assemblage from Unit V currently cannot be assigned to a technological Mode 
(i.e. Mode 2 or Mode 3) or a techno-typological group in the Caucasus (e.g. Kudarian), the 
assemblage from Unit II is clearly Mode 3 of Mousterian tradition and shares similarities with 
some techno-typological variants in the Caucasus (e.g. Zagros-Mousterian, Kudaro-
Djruchulian). 
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